Expression of activity-regulated cytoskeleton-associated protein (Arc/Arg3.1) in the nucleus accumbens is critical for the acquisition, expression and reinstatement of morphine-induced conditioned place preference.
Activity-regulated cytoskeleton-associated protein (Arc), also known as activity-regulated gene 3.1 (Arg3.1), is an immediate early gene whose mRNA is selectively targeted to recently activated synaptic sites, where it is translated and enriched. This unique feature suggests a role for Arc/Arg3.1 in coupling synaptic activity to protein synthesis, leading to synaptic plasticity. Although the Arc/Arg3.1 gene has been shown to be induced by a variety of abused drugs and its protein has been implicated in diverse forms of long-term memory, relatively little is known about its role in drug-induced reward memory. In this study, we investigated the potential role of Arc/Arg3.1 protein expression in reward-related associative learning and memory using morphine-induced conditioned place preference (CPP) in rats. We found that (1) intraperitoneal (i.p.) injection of morphine (10mg/kg) increased Arc/Arg3.1 protein levels after 2h in the NAc core but not in the NAc shell. (2) In CPP experiments, Arc/Arg3.1 protein was increased in the NAc shell of rats following both morphine conditioning and the CPP expression test compared to rats that received the conditioning without the test or those that did not receive morphine conditioning. (3) Microinjection of Arc/Arg3.1 antisense oligodeoxynucleotide (AS) into the NAc core inhibited the acquisition, expression and reinstatement of morphine CPP; however, intra-NAc shell infusions of the AS only blocked the expression of CPP. These findings suggest that expression of the Arc/Arg3.1 protein in the NAc core is required for the acquisition, context-induced retrieval and reinstatement of morphine-associated reward memory, whereas Arc/Arg3.1 protein expression in the NAc shell is only critical for the context-induced retrieval of memory. As a result, Arc/Arg3.1 may be a potential therapeutic target for the prevention of drug abuse or the relapse of drug use.